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AB Cu alloys contg . Zn 8-25, Ni / 

0.1-1.5, Sn 0.1-1.2, P 0.001-0.10, and B 0 . OOl/O . 06% 
with Ni + Sn = 0.4-2.5% and Ni : P / 

wt. ratio = 5-50 are recrystd., finish annealed, cold rolled at 1-15% 
draft, and low-temp, annealed for 5-600 s at 7 100-400 . degree . . The alloys 
have high strength, workability, and resistance to stress corrosion 




cracking . 
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[«] a*%tCfc^T. Zn : 14.8%. Ni : 0.75 
%, S n : 0.84%, P : 0.05%, B : 0.005%, N i t 
S n i:0)-&ft#1.59%, N i /PCOMM'Sftmoktmtf 
15.0. a^Cu&J:t^SfiH^*6&££JU£ 
£ 0.025mOffi&46tt. ?l3l3i$36.4kgf/nm2 s ^ 
39.5%, xy^-feyitl4.0mtf5H?|»tttSL. T>^~ 
TMM^tiXr/^itL. L. C. +t*J»t&i8B*JIft 
®h.&tf&n X'h 0 , $e^#S<Dffi j£*fflfc LXffi&Z' 
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[ftftlft&ttSH] 

[M*S1J StMXfctiVvC. Zn: 8-25%. N 
i : 0.1—1.5 %, Sn : 0.1- 1.2%, P : 0.001— 
0.10%. B: 0.001-0.06%-C#> i 9, A>-?±fEN i OS 
4%t Sn0)m&%tCO£m* 0.4- 2.5M%, 
1>'N i /P«lKMOlt«i 5-50O&BT'J> 0 . 

aawc u « £v^mm^®>frL>%z>®£®&m 

[ Al$3 2 ] 0.005- 0. 030mni-eS> * 

a i E««j»aaMiffliM*A. 

■feyfijwomiajfcftftiiwwi i a itmmzm 

imm] S4%fcfcWt, Zn: 8-25%, N 
i : 0.1-1.5 %, Sn : 0.1- 1.2%, P : 0.001- 
0.10%, B: 0.001-0.06%T£>9. *>0±I2N i OS 
M%k S n<nnm%b<?>%frtf 0.4- 2.5M%. ax 

i /p<7>s*E#^oit$# ttov&mx'h 0 . 

^t&hesu 100- 4<xrccoias-c 5- 600#fU 

mm.. 

[00 0 1] 
[0002] 

htixtn. §*wi9s>x-*«>*a. cns-fii«-r 
7v-k +j.-7ti ±r/y < >mt ix 
^zm^nxa<o. m\z?v9^ yu-v-tijixs**. 
-yiz^xit. nmi9tt:aMm2mt^'>t:mx. 

t miMx.mz&tim's%mm£&tfm^t>tix v ^ 

[ 0 0 0 3 3 aa^ i»*c7)®ft^fcctt/«K£0iSfiis 
\> *x mutton <* w«ai{fc*<Bi <5>*i* .* a *: . 
itm 1 «4fei4Hffl2afc v^fc«fflt«i, mm 

fiJBttWIirtHB* 1 *^^. *fc«JHfcfc*f 
[0004] fffltt t LTfflV SiS$ffl7 5/x 
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iz£<omimz$;m-z>tz*>frt>. 3sm+«oso 2 . 

NO, fcitfc lz tfxfcfc'fc.fcOiSMbW&fc*. 4 
it, xy^yyiz-AfiA^i^tt (NaClf) CDJIA 

10 ZZtZb'fr^yiSx-tnmtiiZ&TZitX^ti. 
[0 00 5] 4fc. ±si7iSx-fMzi3V&n>?'y 
477-y>m(L. L. C. ) li. S+fc*4ivC 

&m£&\tiz£.txiti\ mmmcom^xf&i: 

3ISfi£"*-£i: 
[0006] 

20 [WISiLl 0 k tmm] *f6"Htt, ±i©**0 
fcfgft, **o, §®JK, itt, jaaBJiattfeJl^ffltftt 

[0007] 

SntZniS^SrfflW-fik^fc, Ni, Snfei&fP 
30 i ft: J: 0 , Uli^ii^lt, KWJS*«WtWittt * 

[0008] t*fc*». *IKWi*-ft:, S«Xfc*JV^ 

T, Zn: 8-25%, Ni : 0.1-1.5%, Sn: 0.1 
-1.2%, P: 0.001-0.10%, B: 0. 001-0. 06%T' 
J> 0 . * J oUaN i tf)S4% tSn Off* % k O-^ft A ? 

o.4- 2.5*4%, awn i/ p^mms ftmoitm 

[ 0 0 0 9 ] 4fc. ±ISfSc^ffl^»^^{i, *S B B a?4 
®*« 0. 005-0. 030mm <T>&kk LXft&Z ktfflfoX'h 

o, ic»mmtzzix&km&£mm&fr£k 

LT*feC*4U»<»Oi:«r4. 4fc. 9liBi3jW3a« 

4fe, xU^-byfiMOmmKLhco^t LT#SCt* J 

[0010] Mft%tCfcV^T, Z n : 

8-25%, Ni : 0.1—1.5%, Sn: 0.1—1.2%, 
50 P: 0.001-0.10%. B: 0. 001-0. 06%T'& 0 » A>0 



t 

(3 

3 

±EN i comm%t S n£7)M%k?)£ff-# 0.4- 2.5 
41%. tiil/N i /P^aaW^^Jt^** 5— 50(59 

i5%<Dimm-mx'ffiKBmi. 100- 4oo*coajSY 

[00 113 

fctt9i*ft. 10 
[ 0 0 1 2 ] Z nB. SUE. jssamtttsitfipffltfw- 
flW)iWSMWtt*rtl±S*63»iR*^rLTtJ0. 

4KC*< . 25%£jg;L ft k N i . S n . PftftTX'fo^> 

xmmm^mmmn^z t^t<^ x i 

tl. (*fc,Ni, Sn. PSflWTFTZ nMi* 1 ' 
25KfcjB;lftfcl!MSE»»fc:iM KWl*4t^<* 
ft. ) *»fclt&Zn«t«li 8-25 

«M%OfEBk Lfc. 

[0 0 13] Nitt. 5£JK. W&ttfcJ:t«JS:J] 20 
&M«fttt£fa±$tfft$ll£#l-Cfc9. £ft*>o2& 
SHi. v£ n 0.1%*>lT{i5E^ 

T-&<. 1.5««aiftijDlttjWB<*oTt4 3. 

*^Bfltcte(tftN ico^fiji 0.1-1.5 a 

M%(Diefflk Ufc. 

[ 0 0 1 4 ] S nfct. 3ftg. ■WaEOTftttttJrlrtUt; 

^W^91^ttiS:|6J±$-ttft^m5-*LTfcO. £*ifc«> 

#t&< . i.2%mt& tmmaxmmtLx it 

0 . *««5fc», **JUfcii»tft S ntf)***i 0. 1- 30 
1.2M*%tf>iEBk Lfc. 

[ 0 0 1 5 ] Jtfc. JJEN iiSn fc*>£jfifcj: 0 . £ 
fcLfcL. L. C. (jBRfcSIWtfiefflLt*ftL«: 

1. l. c. iigjRUfctor, Rwwo^jfc^trv^ft 
fc#K. *aMfea»*wrafTAft) 

Wttt*i&i±»*ft3»a*S?tJ:i(cirft*«, £C03S£ 
(i. fi*%t*5lr»TN i k S n kO-£t+S* { 0.4%*}S 
"W43t^T«r<, 2.5Xt«ifti:aSIBHiSJ:Wftiajlo: 

i co-t^&t S n<7>£:£fik<0&ff-& 0.4— 2.5fi4% 40 
co^Mt Lfz. 

[0016] Pf3. jgflfft£tt. MK3«»tett£ J:tf 
■W*|6|±S#fta&Sifc3rLTi3 l J. £ii6*>JMUi. 
SSXttJ^T P^W 0.001%*>lT'te3&}K'3: 
<. 0.10%*j^ftfcJEflW*Wft*iS£l/W-<* 
9. MSHraittfcfcTfft. *<0fc*>. *f&0flt 

*5ttftP«**»{i o.ooi-o. lommxn&mt itz. 

[0017] ttz. l&HibPtm^SilzX*). Ni 

-p*ft^wq»*s*i. bus, »»i4i3<ttf» 
^^fjfitt* { i6]±-rftfi!j. msiMt^iciJttfttsA so 
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a^BHifcfcs$- , rft ^^^coa^^ii 
t^j&fcgi s ft-tz t tfx-z ft n i /pomMstoty) 
nmt z-wco&MX'b&zttfmmztix^z,. 

[ 0 0 1 8 ] N i , S ntiXlfPttG&t Z n^&ftk 

^ffltttafSMfflflWft o . z n ^r«*<ffiT-r ft k . 

■SEIMtt^iB*W*|ilh.<»5jSattttfiT'tft3i*. 
TfitcarftJtftNi, SnfcJrtfP^JfctfKLSrW- 
MT&^ftO. L^L&A^. Ni, Snfc^Ptt 

ss-iK-fftk. M3©B#o^anttwffiT. asratJitf 

l&O. LfctfoT. Ni. Sn*J.fctfP*A*ftiiJ«fr 
< (Ni : 0.1- 1.5*4%, Sn : 0.1— \.2gg% 
HXVP : 0.001-0. 10Sfi%. *>oN i k S n k <7)S. 

m%<r^m t o.4- 2.5*4%. «j:^N i 

ft-fftPO£4%<Oitgs*>' 5-50WI2B) . *»o»tt£ 
aifitftZ nl ( 8-25*4%) jWKt*#m*«>T* 

ft. 

[ 0 0 1 9 ] Btt. iWHfifflrtft i k C «t «J . 8»0K 
BBtUR. S»Jl«^iFHa«^fc^rft«ft^ 
<.*ftL. L. C. +fcfitt«WB*ifAfPih.tt«:* 
&<Ifi]±^-ti-ft^*S:*LTfcO, i<^a*li, a*% 
t*JV^ 0.001 X*«Ttt*4J-Ti< . 0.06%^Hift 

*ft. aW»^tc*J»tft BO**»i 0.001- 

0.06ai%<OKHt L^. 

[0020] J&flfigii. ifB*H^3SSfcJ;Vl}JE^)S 
AWfttt^Wi-fft**, i8KjS«St"9. 5SffiL«Dltt 
:WBTLT L* 3fc»0.005m eLhsWH* tV>, L*'L 
ISAlUe^ 0.030mmS-Si.fti:^fc < tl«K 

£ W<fc-oTU*3. *«WK*J»tftlS 

^?4Jg{S 0.005- 0.030mm^^Ha Lfe. 

[0021] ^^x-^co^y^. ru-h, 7 4 ><7) 

9Wftt#*&rftfc«>K(4, ?l5g^?35kgf/mm2 jyj-^ 
xU7tymOmmtLhT'J)ft£i:35^-C'J) , 9. ifil^) 
Wlft««*t«L"Ctt. 5l3Bi$36kgf/«» W±. x 
'J^-byttllmmtlit'^ftClk^^L^. 7x 

* J «(cfi<^fti-p(ctft^* J $>ft. **5» fflitLfc 

iit&e«9i6]±te. awftt^iigk-fftio-cibft. 

[0022] ±j*iOJ: a tti6JM&t&mi,t:*mm 
N i -P<b^5W«. M®N i fci^El 

ifS ntfO^mt J: oT£ffift#fctJftft Z n 1W« 
flW)fiWf*W*|-f ft£ 1 1 J: 0 . WJEflWftWMfcO* 

fla^iSrSoTV-^ft. *ff)Kit>^ fflsm^isx.-fo 
?>9. 7V-h. 7 0tS*SaftK#e&ftffiL 

fcflfjk-tftiiij&ff&ft. ±ie^#tt(±. ««■ 
Tini-T ft ^Si^ft^Mt nyh o-ykfft i k 
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[0023] HtXKfelvC. Z n : 8-25%. 
Ni : 0.1-1.5 %, Sn: 0.1-1.2%. P : 0.001 
-0.10%. B: 0.001~0.06%T'$> 1 ), j&oJJBN i O 
iSt%fcSn<7)M%i:<0£tt# 0.4- 2.5Sft%. ft 
J:tfN i/POllI^^ 5-50O3EBT-& 
0 . »«*»C u 8 JtPFraWtftt** 

*iHfiti/c«fr («a> turn?*. -co 

[ 0 0 24 ] i&ISIffl^J^TWB^XKJ!*** 

tm< tt-y X L * V \ 650*C 5SUSTI±^^-C 

400- 6arc*«ff4 uv, ttz. m&m.mx- 
comma, mmx'ittftfcm&m m<zt 
m frhr*mmMxwmmz% o . 600 

fifctt, 10- 600$HSfc>RHjMlF4Ut. 
[0025] « MlfcStt***. 20-70 

ti. «ff gt^^20%*ilt*{iJPXt J: -^Tftt-Sft* 

<&9. 70%^jBiStBtgO«-^^co^tJ: 0, 
«KWttKt*i<dtt(l5*1t) StLTLiK 

[0026] <x^x\ ttmEmmc7)W&i , B z. 400- 7 

tt. WB^WJtWtlttJSil^lWBttJb^TL. 700'C* 

mmmMt&imbtcr <isa&& 

JUfcWST U i 0 fcft. 400- 700'CfOSEffi**#4 
300»*lBi4J:3**WH , ClittaFttta*-» 
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[ o o 2 7 ] <xt, ±EHea»«ftt#fenfc^) 

SK*, SfefC 1-15%, X'OmKit 3~10%(O« 
WJfcWTCJWBjEJCU * com 100- 40OC«a*T 5 

Witti3J:tfa»Ltf>tt <W*> fcfcLh3tf4fc*>fcfT*> 

n^hmi<mfcmi<?)\mM&<r)--'iX'b Y ) . n-hm 
fc**<tt#-r*»tt"?a*. toWBtiza 
10 ttbwa&tyi* i%mx>&mco®mtfm&x% 

l-15%OleBfc U:. 
[0028] -Sr. ftS«M(c£(t*ffilfi£JKtt. 100 

t:5i5srctt5t^*Ea*«fTtrfi.-f, .tia&isiEB-c£c 

*»niftjWKTLTL*v\ 400'C£S;tl>fc3£K. B 
*t$ J:tf€M&WKT L-T L4 -5 fc«>. 100- 400TCO® 

20 Hi ufc. *Jt. ummmttstt&mmmts & 

rnxun^mmmm^mh-r. eoommt 

[0029] vxkimiKXoziiaT&xi/mm. » 

i t fc J: 0 . N i - P ^^tfttA&JMs J: Vttfttt 

30 mm-MMimz&tix^htziib. uwmmy^-f 
(mmt*(S s mmktct°i)^m.xh&) zntib. %m 

*Fja»tiOf*4. mm, m^&mnmtix 

[0030] JUT. ^StfiJtJ: 9*»5lfcS feCBifflft: 

mmzti&t><?>x'ii^\ 

[003 1] 

[UttMl *lfc*oft**«iI (Sfi%) 
40 TO (tm No. 1-19 : No. 1 -«4*»W^&«>ff 
fk No. 7 M7J4JttR-&A«*m, No. 18 -WttfifiSW) 
-&^<0TO) *K«»J8)»»»S:fflV^TjfflHL. 40mmX40 

[0032] 
[*1] 
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*0 XJ^^-CISfteffi** 0.025m(C*<> «t 0 (^RML 
fc. fits No.l7WMS{± 650°C-C^L, M B H B SgS- 
0.060nmifc Lfc. =Srfc. t^AKSiillS H 05012:##(C 

50 [003318*:.;: *i fe^s^so. sih^ -efciaffli 
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L (Jnl* 7.3%) . 100- A00VX' 100- 600&I3H& 
ifflKtttfT->fc ( No.l7<OSWM, 0. 060nraiiO^ B fi 
& *WJW*5Kfi^Attffli 0.025nni:$r*J:3fc: 

LTHEffiSfcRmax 1.5/imJaTKIWLfc. 

zzx'mtiti&um>?\%m. w, x<j?-ty<i 

[00 34] gi3S3£S. #^fcJ:t/x'J^-byil(7)iJ5g 
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fi4%fc*3^T\ Zn :14.8%, 
N i : 0.75%, S n : 0.84%, 
P : 0.05%, B : 0.005%, N 
i t S nkO&tirti* 1.59%, N 
i /P<0fi*5#sp©Jt*a s 
15.0, BWCu&iWra 

0.025mm ©iB££"&Ji» 

$ 36.4kgf/mm 2 , #tf 39.5%, 

i y 9 ir ^ffi 14.0mm <£>If#t£ 

tf#fcL. L. C. ffcfctfS 



[OBJECT] 

To provide a copper-based alloy for heat 
exchangers which can respond to weight 
reduction of a motor vehicle, and a recent 
industry demand for the reliability on the 
component material accompanied by it, and its 
manufacturing method. 

[SUMMARY OF THE INVENTION] 

The copper-based alloy with a crystal grain size 
of 0.025 mm which consists, by weight%, of 
Zn:14.8%,Ni:0.75%,Sn:0.84%,P:0.05%,B:0.005 
%, the total of Ni and Sn is 1.59%, the ratio of 
the weight percent of Ni/P is 15.0, and the 
balance which consists of Cu and irreversible 
impurities, shows the various characteristics of 
tensile strength 36.4kgf/mm2, 39.5% of 
elongation, and the Ericksen value of 14.0 mm. 
The stress corrosion cracking resistance in the 
ammonia vapour and degradated L.L.C.. is 
favourable. 

It is suitable as a construction material of a 
heat exchanger. 



[CLAIMS] 



[ft^l] [CLAIM 1] 

£ 4 % tn 38 V ^ "C , Z n • 8 ~ B y weight%, Zn: 8-25%, Ni: 0. 1 -1 .5 %, Sn: 

25% Ni • 01-15% S °- 1 • 1 - 2% . P: 0.001-0.10%, B: 0.001- 

1 oo/ p . nVim 0.06%, and the total of weight% of above Ni and 
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~0.10%, B : 0.001 ~0.06% 
X*h 9 , *»o±fEN i CDS*% 
t S n t <D&n& 0.4 

~ 2.5 fi*%, fectt^Ni/P 
©fiSW#*©J**tf s 5~50 
©*&H a«IJ*sCuS3j: 



weight% of Sn is 0.4-2.5 weight%. And, the 
ranges of the ratio of the weight percent of Ni/P 
are 5-50. 

The remainder consists of Cu and irreversible 
impurities. The copper-based alloy for heat 
exchangers characterized by above. 



[ft** 2] 
%&18L8t& 0.005~ 0.030mm 



[CLAIM 2] 

The copper-based alloy for heat exchangers of 
Claim 1 whose crystal grain size is 0.005-0.030 
mm. 



3 ] 

31 W3ft £ # 35kgf/mm 2 $k±# 
J; t>*^ y * ir ^fit ^ 1 omm W± 
T*fe S ft 1 38 J; 2 IBtto 



[CLAIM 3] 

The copper-based alloy for heat exchangers of 
Claims 1 and 2 whose tensile strength is 
35kgf/mm2 or more, Ericksen values is more 
than, 10. 



[»#3S4] 

M;%{£:fcV^ Zn: 8- 
25%, N i : 0.1-1.5 %, S 
n : 0.1 ~ 1.2%, P : 0.001 
~0.10%, B : 0.001 ~0.06% 
X*h D , *»o±|BN i 
iSn t (D-a-ft^ 0.4 

~ 2.511%, 33<tU?N i/P 
©M:W#*©Jt*as 5~50 

<D*^«^, 1~15%<7)^i¥ 

^/>^x*^r^iEMb, ioo~ 

400 < C£>i&£-C 5~ 600#F^#: 



[CLAIM 4] 

A manufacturing method of the copper-based 
alloy for heat exchangers, in which by weight%, 
It is zn: 8-25%, Ni: 0.1-1.5 %, Sn: 0.1 - 
1.2%, P: 0.001-0.10%, B: 0.001-0.06%. 

And the total of weight% of above Ni and 
weight% of Sn is 0.4-2.5 weight%. And, the 
ranges of the ratio of the weight percent of Ni/P 
are 5-50. 

The recrystallization of the alloy material which 
the remainder consists from Cu and irreversible 
impurities is carried out. It cold-rolls by 1-15% of 
the thickness percentage reduction after the last 
anneal of this recrystallization. 

The low annealing for 5-600 seconds is 
performed at 100-400 degree C temperature. 



[DETAILED DESCRIPTION OF INVENTION] 



[000 1] 



[0001] 
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[INDUSTRIAL APPLICATION] 

This invention relates to the copper-based alloy 
for heat exchangers which is used as a 
construction material of the object for various 
industry and heat exchangers for home use, 
such as the radiator for motor vehicles, and 
which is rich in suitable and reliability, and its 
manufacturing method. 



[0 0 0 2] 



[0002] 



* ft nmmmm^m^ h km 

mm lmztntnm 2m t\,^ 
%t£mmft&ftm^bhx^ 



[PRIOR ART] 

Conventionally, the copper-based alloy has 
been used for the radiator for motor vehicles, 
the object for various industry, or the domestic 
heat exchanger. 

In the case of the radiator for motor vehicles, 
it is mainly used as the tank, the plate, the tube 
and the fin material which compose this. In 
particular about the tank, the plate, and the 
tube, the soft copper-based alloy which is 
excellent in strength and the forming process 
property said brass 1 type or brass 2 type was 
used. 



[0 0 0 3] 

— * tiffin £>*VtV5*ftBl 

Ut. 1t it M$® 2 M t v ^ o fcjtffi 



[0003] 

In recent years, the weight reduction of a motor 
vehicle and the reliability increase of a material 
came to be desired strongly. And, the weight 
reduction and the reliability increase about each 
component of a motor vehicle came to be 
attained. 

However, a brass material said brass 1 type 
or brass 2 type used for the radiator for above 
motor vehicles generates a dezincification. 

Moreover, since the stress corrosion cracking 
may be generated, there was a problem in the 
viewpoint of reliability. 

Moreover, after satisfying forming process 
property to need, to weight reduction, it has 
been further required for the improvement in 
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[0 0 0 4] 

nam yy^-? \z m r. 5 

tf 5** \Z. X Z> i> <D t %jtfe*L 
ft^WiiW (NaClf) © 

fv^^^^j; 5 i r^E A ft 2 

[0 0 0 5] 

(l. l. c.) te, JK^fc-g-S 

tlX V ^ 5 j£T^ 

:c- ^JPX^iS 



strength strongly. 



[0004] 

It is considered that the dezincification and the 
stress corrosion cracking which occur to the 
radiator for motor vehicles using the brass 
material as a member are based on the next 
reason. 

Since a radiator is usually cooled forcedly 
with air, corrosion arises by S02, NOx, CI2 gas, 
etc. in air. 

Moreover, the environment which is easy to 
corrode is built by addition of the de-icing 
material (NaCI etc) into an engine room, and 
addition of water content. 
Furthermore, a cooling medium is refluxing 
inside a radiator. 

When using it for a long period of time, a 
corrosion product and stain occur. 

Since a dezincification, an intergranular 
corrosion, or pitting corrosion arises from an 
inner side by the aeration cell produced by 
these occurrence and accumulation, the 
impingement attack by the liquid currently 
refluxed, etc., the life span of a radiator was 
made to reduce. 



[0005] 

Moreover, the long life coolant liquid (L. L.C.) in 
an above radiator needed to make exchange 
frequency high for a reduction of the rust 
preventive agent concentration contained in the 
liquid, and the corrosion by the metal ion which 
eluted. 

Furthermore about each part of a radiator, 
stress, such as the residual stress by the 
forming process and the caulking at the time of 
an assembly, produces the stress corrosion 
cracking in connection with a corrosive 
environment again. So, serious defects, such as 
a liquid spill, might be caused. 
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[0 0 0 6] 



[0006] 



m 



[PROBLEM ADDRESSED] 

This invention aims at providing the cheap 
copper-based alloy for heat exchangers which 
solved the problem of an above-mentioned 
PRIOR ART, and was excellent in corrosion 
resistance, such as stress corrosion cracking 
resistance, and was excellent in strength, a 
resistance, forming process property, and 
soldering property, and its manufacturing 
method. 



[0 0 0 7] 



[0007] 



[SOLUTION OF THE INVENTION] 

In order to solve an above subject, these 
inventors study earnestly. As a result, while 
regulating Zn component contained in the 
conventional brass material, suitable amount 
addition is carried out at a ratio which regulated 
Ni, Sn, and P. 

Furthermore by carrying out suitable amount 
addition of the B, the corrosion resistance of 
brass, especially stress corrosion cracking 
resistance are improved sharply. 

Moreover, it finds out obtaining improve 
characteristics, such as strength, and a 
resistance, forming process property, etc. And, 
this invention was able to be attained. 



[0 0 0 8] 

i:%^:io^-t, Zn : 8~25% % 
N i : 0.1 ~1. 5 %, S n : 0.1 
~ 1.2%, P : 0.001 M).10°/cn 
B : 0.001~0.06%T'fc<9, fl» 
o±f2N i <DMA% tSn (DM. 
S%t©^H-* s 0.4~ 2.5 a 
*%, fciO'Ni/PtDliW 
&&<Dlk&t>* 5~50 ©ttfflT? 



[0008] 

That is, firstly, this invention makes Zn: 8 - 
25%,Ni: 0.1 - 1.5 %,Sn: 0.1 - 1.2%,P: 0.001 - 
0.10%,B: 0.001 - 0.06% by weight%. 

And the total of weight% of above Ni and 
weight% of Sn is 0.4-2.5 weight%. And, the 
ranges of the ratio of the weight percent of Ni/P 
are 5-50. 

The remainder consists of Cu and irreversible 
impurities. The copper-based alloy for heat 
exchangers characterized by above is provided. 
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[0 0 0 9] 

fi , H *fc £ AS 0.005 ~ 
0.030mm LT|#5 r 

35kgf/mm 2 &±©£&£ LTft 
fc, ^ y 9 ± >tit& 10mm £t± 

[0 0 10] 

t.Zn: 8—25%, N i : 0.1 
-1.5 %, S n : 0.1- 1.2%, 
P : 0.001-0.10%, B : 0.001 
~0.06%-Cfc?K *>o±fEN i 
©11% tSn Wfi*% t O-q* 
0.4- 2.5fi*%, *5«fctf 
N i/POli^*OW 
5-50 ©ttffl-Cfct), M^C 

u *3 «t xf^mto^wm* h t£ 



hTpe H aO§^^, 1-15% 

100- 400°C<Dffi^T* 5- 
600 »Mffia«Btt*fir 5 r. t * 



[0009] 

Moreover, the copper-based alloy for above 
heat exchangers can be obtained as an alloy 
whose crystal grain size is 0.005-0.030 mm. 
And, when this condition is filled, it will be 
further preferable as a copper-based alloy for 
heat exchangers. 

Moreover, it can obtain as an alloy whose 
tensile strength is more than 35kgf/mm2. 

Furthermore it can obtain again as an alloy 
whose Ericksen value is 10 mm or more. 



[0010] 

This invention makes Zn: 8 - 25%,Ni: 0.1 - 
1.5 %,Sn: 0.1 - 1.2%,P: 0.001 - 0.10%,B:0.001 - 
0.06% by weight% secondarily. 

And, the total of weight% of above Ni and 
weight% of Sn is 0.4-2.5 weight%. And the 
ranges of the ratio of the weight percent of Ni/P 
are 5-50. 

The recrystallization of the alloy material which 
the remainder consists from Cu and irreversible 
impurities is carried out It cold-rolls by 1-15% of 
the thickness percentage reduction after the last 
anneal of this recrystallization. 

The low annealing for 5-600 seconds is 
performed at 100 - 400 degree C temperature. 

The manufacturing method of the copper- 
based alloy for heat exchangers characterized 
by the above-mentioned is provided. 



<5o 
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[0011] 



[EFFECT] 
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¥ ffl # tt g|5W «ftt & ft 

■C*< , 25%£Sx.5 £ N i , 
Sn, P^TT'fco-C^J^M 

i, Sn, P«Tl?Znt 
IfiiS 25%fcj®;t5fcil&MJBE 

SZnOttitt 8~25 S 
[0 0 13] 

«t lM*J£;^£mtt£ ft± $ 
^«as 0.1 

ft<, 1.5%Srffix.5cJPXtt 

0.1—1.5 fi*%©lfigleLfco 

[0 0 14] 

*5 cfc t>*»J^^M^f J tbtt £ ft ± 
Z&ZtoR&GLXis*)* rtt 
fi*%^*5V^TS 
n"£«# o.i%*»-ett^ 
1 .2% Srj®^. * fpam 

0.1~ 1.2fiS%©$5H 

£ Ltz a 



The limit theorem means of the alloy content of 
this invention and an effect are explained below. 

[0012] 

Zn has the effect which improves strength, 
forming process property, and heat resistance 
adhesion of a soldering part. 

By weight%, these effects are not enough, if 
Zn content is 8 % less. When exceeding 25%, 
even when it is Ni, Sn, and P presence, it 
becomes easy to generate a dezincification and 
the stress corrosion cracking. 

(Again, when Zn content exceeds 25% in 
presence of Ni, Sn, and P, it becomes easy to 
produce a side crack at the time of a hot rolling) 

Therefore, the content of Zn in this invention 
was made into the range of 8 - 25 weight%. 



[0013] 

Ni has the effect which improves strength, a 
resistance, heat resistance, and stress 
corrosion cracking resistance. 

By weight%, these effects are not enough, if 
Ni content is 0.1 % less. Workability will become 
bad when exceeding 1.5%. 

Therefore, the content of Ni in this invention 
was made into the range of 0.1-1.5 weight%. 



[0014] 

Sn has the effect which improves strength, 
dezincification-resistant property, and stress 
corrosion cracking resistance. 

By weight%, these effects are not enough, if 
Sn content is 0.1 % less. When exceeding 
1.2%, hot working property will aggravate. 

Therefore, the content of Sn in this invention 
was made into the range of 0.1-1.2 weight%. 



01/06/18 



(C) DERWENT 



W DHWVENT 

JP5-311294-A : * 



THOMSON SCIENTIFIC 



[0 0 15] 

±fSN i t S nt®» 
\Z± <0,£fcLtcL. L. C. (H 

rhc g mm^m LxgitLtc 

L. L. C. *®VSlLtct<DX\ 

mmm am^^x^tm^ 

i^rSnt ©-g-fhifls 0.4%* 
»-et4^-C*<, 2.5%£jg 

S<4oTU5. -toft*, 
*»KI^V^TttN i CD-^W* 
£ Sn©Mii^t$: 0.4 
~ 2.5M*%(7)|o|g<b Lfc 0 



[0015] 

Moreover, by coaddition with above Ni and Sn, 
the effect which improves stress corrosion 
cracking resistance in the inside of deteriorated 
L.L.C. (the quantity of an elution metal is 
remarkable while it is that which collected 
deteriorated L.L.C. which actually used it for the 
motor vehicle and a rust preventive agent is 
reducing) comes to be shown. 

However, by weight%, this effect is not 
enough, if the total amount of Ni and Sn is 
0.4 % less. When exceeding 2.5%, a hot and 
cooling workability will consist bad. 

Therefore, the total of the content of Ni and 
the content of Sn was made into the range of 
0.4-2.5 weight% in this invention. 



[0 0 16] 

*«-*3 «fc vm* * ft ± £ * 5 $ 

0.001 %mmxtiftftx*ft < s 
o. 1 o% zm*. s t fcjjffi-kmti 

0.001 ~0.10 MM%<D^mt L 
fc 0 



[0016] 

P has the effect which improves the melt fluidity, 
dezincification-resistant property, and a 
resistance. And, by weight%, these effects are 
not enough, if P content is 0.001 % less. When 
exceeding 0.10%, it becomes easy to generate 
the stress corrosion cracking. 

Moreover, hot working property also reduces. 

Therefore, the content of P in this invention 
was made into the range of 0.001-0.10 
weight%. 



[0 0 17] 

_kfEN i t Pi©» 

.to, Ni -pmt&mmtfx. 

tsti. WM* Wfvfcfefcck 

3lttH-r- tds-C#SN i/P 
0>fiSW#$©Jfc*fi 5~50 



[0017] 

Moreover, Ni-P group compound is formed by 
coaddition with above Ni and P. In addition that 
strength, a resistance, heat resistance, and 
stress corrosion cracking resistance are 
improved, it comes to contribute to the 
miniaturization of the crystal grain at the time of 
a recrystallization. 

However, it is confirmed that the ranges of the 
ratio of the weight percent of Ni/P which can pull 
out these effects most effectively are 5-50. 
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[0 0 18] 

N i % S nfc<tt>*P^*i Z 



J£(d&5fc#>N i , Sn:fcJ:{>* 

&l^ 0 L^LWbs N i, S 
^ 5o Ifc^ot, N i , S n 

t3£Vpm&Mch'Pte< (n 

i : 0.1~ 1.5fiS%, S n : 



0.1 ~ 1.2 Mi 
0.001-0.10 1 

t S n k<DMi 
~ 2.5 fii% 



;*%, ^oN i 
PAto&tW 0.4 
*5j;r>*N i ©fi 



AS 5~50 <D^H) . 
S6J£-t*5 Znl 
*%) tfSj 



( 8~25 a 



[0 0 19] 

<, £ik L . L. C. cWc&tf 

0.001 < , 

0.06%&i@?L5 fcfUWfcJ: Wfr 



[0018] 

There is a relationship between Ni, Sn and P 
content, and Zn content closely. 

When Zn content reduces, the sensitivity of a 
dezincification or the stress corrosion cracking 
will reduce. 

However, since it becomes a strength 
insufficiency, Ni, Sn, and P content must be 
made many. 

However, when increasing Ni, Sn, and P 
content, a reduction of the fluidity property at 
the time of casting, increase of the deformation 
resistance at the time of a hot and cold space 
processing, a reduction of a deformability or the 
film formation at the time of heat processing, 
etc. occurs. For this reason, it will be 
disadvantageous on production. 
Therefore, the amount (25 weight% of 8-) of Zn 
whose Ni, Sn, and P quantity are the fewest 
(Ni:0.1-1.5 weight%, Sn:0.1- 1.2 weight%, and 
P:0.001-0.10 weight%, and the total of weight% 
of Ni and Sn is 0.4-2.5 weight%, and the ranges 
of the ratio of weight% of P with respect to 
weight% of Ni are 5-50.), and which made 
characteristics satisfy is a most suitable 
content. 



[0019] 

B contributes to the deoxidation effect of a 
molten metal, and the grain refining at the time 
of recrystallization, by carrying out small 
amount addition. Furthermore, it has the effect 
which improves greatly stress corrosion 
cracking resistance in degradated L.L.C.. By 
weight%, this effect is not enough, if it is 
0.001 % less. When exceeding 0.06%, hot and 
cold space workability will reduce, and it will 
become disadvantageous economically. 

Therefore, the content of B in this invention 
was made into the range of 0.001-0.06 
weight%. 
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[0020] 

Strength and its stress corrosion cracking 
resistance improve so that a crystal grain size is 
fine. 

However, in order that a deep drawing and 
overhang forming process property may reduce 
conversely, 0.005 mm or more is preferable. 
However, when a crystal grain size exceeds 
0.030 mm, strength and stress corrosion 
cracking resistance will reduce remarkably. 

The rough skin after a forming process 
becomes easy to occur. 

Therefore, the crystal grain size in this 
invention was made into the range of 0.005- 
0.030 mm. 



[0021] 

In order to correspond to thinning of the tank, 
the plate and the fin of a radiator, it is necessary 
for tensile strength to be more than 35kgf/mm2, 
and for an Ericksen value to be 10 mm or more. 

To the requirement of present weight 
reduction, it is as follows. 

It is preferable that tensile strength is more 
than 36kgf/mm2, and an Ericksen value is 11 
mm or more. 

Moreover, in order to attain the weight 
reduction of a radiator, both of strength and 
forming process property need to be made to 
become better. 

In addition, an improvement of corrosion 
resistance mentioned above enables thinning. 



[0022] 

The copper-based alloy of this invention 
adjusted to the above component compositions 
is attempting the large improvement in stress 
corrosion cracking resistance by suppressing 
segregation of Zn and the impurities in a grain 
boundary according to the effect of a formation 
of Ni-P compound, solution Ni, and solution Sn. 
Therefore, it can make as the material which 
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comprised the various characteristics required 
of the tank of a present radiator, a plate, and a 
fin. 

Moreover, above various characteristics can 
be made to express advantageously by 
controlling adequately the production conditions 
at the time of processing from a cast piece even 
to a desired thickness through a hot rolling 
process and a cold rolling process. 

The detail of the manufacturing method of the 
copper-based alloy of this invention is 
explained below. 



[0023] 

First, by weight%, it makes as Zn: 8 - 25%,Ni: 
0.1 - 1.5 %,Sn: 0.1 - 1.2%,P: 0.001 - 0.10%,B: 
0.001 - 0.06%. 

And, the total of weight% of above Ni and 
weight% of Sn is 0.4-2.5 weight%. And the 
ranges of the ratio of the weight percent of Ni/P 
are 5-50. 

Melt casting of the alloy material which the 
remainder consists from Cu and irreversible 
impurities is carried out, and a cast piece (cast) 
is produced. 

In addition, it is preferable to perform this melt 
casting in inert gas atmosphere. 
Subsequently, the hot rolling of this cast piece is 
carried out, and a hot pressure board is 
produced. 

A descaling is performed. 



[0024] 

Next, after cold rolling performs required 
thickness reduction, an intermediate annealing 
is performed and recrystallization is obtained. 
In addition, about the annealing temperature in 
this intermediate annealing, sufficient anneal at 
the temperature of less than 400 degree C is 
not performed. And, the stress corrosion 
cracking resistance in the last characteristics 
consists low. Since the diameter of a crystal 
grain makes it big and rough in a short time at 
the temperature exceeding 650 degree C and 
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the characteristics after the last anneal 
deteriorate, 400-650 degree C is preferable. 
Moreover, about the anneal time in this 
temperature range, if it is less than 10 minutes, 
it is hard to remove a distortion sufficiently. 
From these, since economical efficiency is 
worsened when a latter cold rolling process 
becomes difficult, and exceeds 600 minutes 
and a crystal grain will make it big and rough, 
the range for 10-600 minutes is preferable. 



[0 0 2 5] 
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[0025] 

Thing [ recrystallization ] obtained is cold-rolled 
to the last thickness by 20-70% of the thickness 
percentage reduction after an intermediate 
annealing. 

This is as follows. If a thickness percentage 
reduction is 20 % less, the residual internal 
stress provided by the processing is too small, 
and strength and the hardness in the last 
characteristics after the last anneal process of 
recrystallization of back stop improving 
sufficiently. 

When exceeding 70%, by the growth of the 
texture of a rolling, it has orientation/polarity 
(anisotropy) in a mechanical capability. While 
making moldability reduce by this, a residual 
internal stress becomes large. For this reason, 
sufficient process cannot be performed in the 
last anneal process of recrystallization of back. 
Stress corrosion cracking resistance will be 
made to reduce, it is because of the above- 
mentioned. 
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[0026] 

Subsequently, the anneal during 1-3 00 minutes 
is performed the recrystallization after cold 
rolling at the temperature of 400-700 degree C. 
If it is less than 400 degree C, about an above 
annealing temperature, sufficient anneal cannot 
be performed but characteristics, stress 
corrosion cracking resistance, and moldability 
reduce. 

The diameter of a desired crystal grain is not 
obtained at the temperature exceeding 700 
degree C (the diameter of a crystal grain 
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consists large), strength, a resistance, 
hardness, and stress corrosion cracking 
resistance will reduce. For this reason, the 
range of 400-700 degree C is preferable. 
Moreover, about the anneal time in this 
temperature range, if it is less than 1 minute, 
sufficient anneal cannot be performed. And, it 
becomes the state where the internal stress 
produced in the cold rolling process which is a 
previous process was remained considerably. 

Forming process property and stress 
corrosion cracking resistance will reduce, and 
economical efficiency will be impaired in the 
long time which exceeds 300 minutes. For this 
reason, the range for 1-300 minutes is 
preferable. 

[0027] 

Next, the thin plate of the alloy obtained after 
the anneal of above-mentioned recrystallization 
is cold-rolled by moreover 1-15%, more 
preferable 3-10%, of the thickness percentage 
reduction. 

After that, the low annealing for 5-600 
seconds is performed at 100-400 degree C 
temperature. 

This is performed in order to improve 
strength, stress corrosion cracking resistance, 
and caulking property (resistance), comprised 
such that in particular caulking property is one 
of the comparison concept of the adaptive 
capability of the material with respect to a 
moulding of a certain shape. 

It is the characteristics for which it depends 
on resistance value greatly. 

Therefore, if the thickness percentage 
reduction in cold rolling is a less than 1%, the 
control of a thickness is difficult and cannot 
expect the improvement in characteristics. 
When exceeding 15%, a residual internal stress 
will consist large. Even when it performs a 
subsequent low annealing, characteristics will 
not improve but will make stress corrosion 
cracking resistance reduce conversely. For this 
reason, it made 1-15% of the range. 
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On the other hand, if the annealing temperature 
in a low annealing is less than 100 degree C, 
sufficient recovery is not performed but the 
internal stress produced with above cold rolling 
remains considerably. 

Stress corrosion cracking resistance and 
forming process property reduce. When 
exceeding 400 degree C, strength, a resistance, 
and hardness will reduce. For this reason, it 
made the range of 100-400 degree C. 

Moreover, if the anneal time in this annealing 
temperature is less than 5 seconds, the effect of 
sufficient low annealing does not appear. When 
exceeding 600 seconds, strength, a resistance, 
and hardness will reduce. It is not preferable 
from a surface economical moreover. For this 
reason, it made the range for 5-600 seconds. 



[0029] 

By performing the processing and heat 
processing especially the cold rolling after the 
last recrystallization anneal and the low 
annealing which were explained in full detail 
above, the thin plate of the copper-based alloy 
which has the structure which Ni-P group 
compound dispersed uniformly and minutely in 
the grain boundary and the crystal grain comes 
to be obtained. 

Moreover, this copper-based alloy is 
excellent in strength, caulking property 
(resistance), a deep drawability (Ericksen 
value), and stress corrosion cracking 
resistance. For this reason, it is very suitable as 
the construction material of the radiator for 
motor vehicles (weight reduction, a reliability 
increase, etc. are made), and the heat 
exchanger of the object for various industry, or 
home use. 

Moreover, sufficient use can be carried out 
also as an electrical, electronic components 
material. 

[0030] 

Hereafter, an Example explains this invention 
further in detail. 
However the range of this invention is not 
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[Example] 

The melting of alloy material which shows the 
chemical composition value (weight%) to Table 
1 (Sample No. 1 - 19:No. 1 - 6 is the material 
of the alloy of this invention. No. 7 - 17 is the 
material of a comparison alloy. No. 18 - 19 is 
the material of the conventional alloy.) is carried 
out using a high-frequency smelting furnace. 

40 mm * 40 mm * 140 mm It cast to the cast. 

In addition, the above melting shielded the 
melt casting atmosphere by the inert gas 
completely, and performed it. 



[0032] 



[mi] 



[Table 1] 
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Subsequently, after chamfering each cast, it 
cuts in magnitude of 40 nim * 40 mm * 15 mm. 
The hot rolling of this cast piece is carried out at 
810 degree C, and a hot-rolled board with a 
thickness of 5 mm is obtained. 
The cold-rolled of the obtained hot-rolled board 
is carried out to 1 .5 mm. 

The anneal was carried out at the 
temperature of 500-550 degree C. 
Rapid cooling of this is carried out with water 
after an anneal, and after pickling further, a 
cold-rolled is carried out to 0.55 mm in 
thickness. 

The anneal was carried out so that the 
diameter of a crystal grain might be set to 0.025 
mm at the temperature of 400-600 degree C. 
However, the anneal of the sample of No. 17 is 
carried out at 650 degree C. 

The diameter of a crystal grain was set to 
0.060 mm. 

In addition, a crystal grain size refers to JIS 
and H0501, and it required. 
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[0033] 

Next, these samples are cold-rolled to 0.51 mm 
(working ratio 7.3%). The low annealing for 100- 
600 seconds was performed at 100- 400 degree 
C (the sample of No.17 is a 0.060 mm diameter 
of a crystal grain, and the diameter of a crystal 
grain of the sample of other than that was made 
to be set to 0.025 mm). 

The obtained plate is pickled after a low 
annealing. The buffing was carried out and the 
surface roughness was adjusted to less than 
Rmaxl .5 micrometre. 

In addition, * the tensile strength, the 
elongation, the Ericksen value and the stress 
corrosion cracking resistance of each sample 
obtained here were investigated, and the result 
was written together to Table 1 . 
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[0034] 

The measurement of the tensile strength, 
elongation, and an Ericksen value was 
respectively performed according to JIS Z 2241 
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and JIS Z 2247 (A method). 
About stress corrosion cracking resistance, 
commercially available aqueous ammonia (25- 
28%) is thinned with a pure water. The liquid 
made into about 13% is put into a desiccator 
bottom part. Subsequently the test piece bent in 
the shape of an arch so that the stress of a 
center section might consist 10kgf/mm2 is put 
into a desiccator with the holder, and it 
maintains at normal temperature. 

These test pieces are everywhere taken out 
from the inside of a desiccator for every 
passage during scheduled time. After washing 
in water sufficiently, the test piece surface is 
enlarged by 40 times by the stereoscopic 
microscope, and is observed. The crack 
occurrence time was measured. 
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[0035] 

Moreover, the test piece bent in the shape of an 
arch is immersed into degradated L.L.C.. (long 
life coolant liquid) which was actually used for 
the motor vehicle and was collected as 
evaluation of stress corrosion cracking 
resistance. 

It maintains at 70-90 degree C, and these test 
pieces are taken out after 300 hour passage 
and 800 hour passage. 

After washing in water sufficiently, the test piece 
surface is enlarged by 40 times by the 
stereoscopic microscope, and existence of 
crack occurrence is inspected. 

The result was written together to Table 1 . 

In addition, the balloon in Table 1 shows that 
which the crack was not occurring only by the 
surface colour change. The triangle mark shows 
the thing has the remarkable corrosion without 
the crack. The cross mark shows that which the 
crack was occurring. 
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[0036] 

The evaluation method of the stress corrosion 
cracking resistance which used above 
degradated L.L.C.. is an effective very reliable 
method, when judging the characteristics as a 
construction material of the radiator for motor 
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[0037] 

The following things became clear from the 
result of Table 1 . 

The alloy of sample N0.I-N0.6 which are the 
preferable aspect of this invention is excellent in 
the tensile strength, elongation, an Ericksen 
value, workability, and soldering property. And, 
stress corrosion cracking resistance is 
favourable (the stress corrosion cracking 
resistance with respect to the internal 
environment contacted with L.L.C. is also 
favourable). And an expensive metal is not 
used a large quantity, and it is cheap. 

Therefore, it turns out that it is the alloy which 
was very excellent as the construction material 
of all heat exchangers, such as the radiator for 
motor vehicles, 



[0038] 

On the other hand, the sample of sample No.7 
with Zn fewer than the quantity specified with 
this invention have low strength, and there are 
many expensive Cu contents and raw material 
expense will soar. For this reason, it turns out 
that it is unsuitable as industrial material. 

Conversely, Ni, Sn, P, and B are quantity 
specified with this invention. 

However, the sample of sample N0.8 with 
more Zn than the quantity specified with this 
invention was not able to be manufactured, 
because of a crack occurring in the middle of a 
hot rolling. 
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[0039] 

The sample of sample No.9 which do not 
contain B, and the sample of sample No.10 with 
B fewer than the quantity specified with this 
invention have low strength, and are inferior to 
stress corrosion cracking resistance. 

Moreover, about the sample of sample No. 11 
with more B than the quantity specified with this 
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invention, the crack occurred in the middle of 
the hot rolling. 

Furthermore, the sample of sample No.12 
which do not contain Sn is low in strength, 
elongation, and stress corrosion cracking 
resistance. It turns out again that the sample of 
sample No. 13 which do not contain Ni is also 
inferior in the viewpoint of strength, elongation, 
and stress corrosion cracking resistance. 

On the other hand, each component of Zn, Ni, 
Sn, P, and B is the quantity specified with this 
invention. 

However, it turns out that the sample of 
sample No.14 with the few amount of Ni+Sn 
and the ratio of weight% of P with respect to 
weight% of Ni smaller than the value specified 
with this invention is low in strength, elongation, 
and stress corrosion cracking resistance. 

Moreover, about the sample of sample No.15 
with more amounts of Ni+Sn than the quantity 
specified with this invention, the crack occurred 
in the middle of the hot rolling, therefore, it was 
not able to manufacture. 
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[0040] 

The sample of sample No. 16 with the ratio of 
weight% of P with respect to weight% of Ni 
higher than the value specified with this 
invention has low strength, and is inferior to 
stress corrosion cracking resistance. 

Moreover, even when each component of Zn, 
Ni, Sn, P, and B and the amount of Ni+Sn, Ni / P 
ratio is* the quantity respectively specified with 
this invention, the sample of sample No.17 with 
the large diameter of a crystal grain is inferior to 
strength, elongation, and stress corrosion 
cracking resistance. 

Moreover, the sample of sample No. 18 and 
19 which added B to the conventional brass 
material which does not contain Ni, Sn, and P is 
inferior in the viewpoint of strength and also 
stress corrosion cracking resistance. It is hard 
to attempt the improvement in stress corrosion 
cracking resistance only by addition of B. It 
turns out that coaddition of Ni, Sn and P which 
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are specified 
indispensable. 
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with this invention is 
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[EFFECT OF THE INVENTION] 

The copper-based alloy based on this 
invention has the characteristics which were 
excellent in strength, forming process property, 
and stress corrosion cracking resistance (L. the 
stress corrosion cracking resistance with 
respect to an environment is included while 
contacting with L.C.) as a construction material 
of a heat exchanger, especially the radiator for 
motor vehicles. 

It can correspond sufficiently to the weight 
reduction, the reliability increase and the cost 
reduction of the heat exchanger for which it is 
recently requested in each field. 
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